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. Starting from the multi-local Klein-Gordon equations with Lorentz-scalar squared-mass 

' operator we give a covariant quark representation of the general composite mesons and 

baryons with definite Lorentz transformation property. The mass spectra satisfy the ap- 
, proximate symmetry under the f/(4) transformation group, including the chiral transfor- 

04 ■ mation as a subgroup, concerning the spinor freedom of light constituent quarks, and this 

symmetry predicts the existence of new type of chiral mesons and baryons out of the con- 
' ventional framework in non-relativistic quark model: For example, for light qq systems, the 

^ , scalar a- and axial-vector ai-nonets, and for heavy-light Qq and qQ systems the scalar and 

0^ ■ axial-vector mesons are predicted to exist as relativistic S-wave states besides the ordinary 

P-wave state mesons. The existence of two "exotic" 1 meson nonets is predicted as the 
CO I relativistic P-wave states in qq systems. For light quark baryons the extra 56 with positive 

'n— «' , parity and the extra 70 with negative parity of the static SU (6) are predicted to exist as 

• the ground state chiral particles. 

T— I ■ 

O ; 

"fH , §1. Introduction 

Q^' There exist the two contrasting, non-relativistic and relativistic, viewpoints of 

D . level-classification. The former is based on the non-relativistic quark model (NRQM) 
with the approximate LS-symmetry and gives a theoretical base to the PDG level- 

^ ■ classification. The latter is embodied typically in the NJL model with the approxi- 

^ , mate chiral symmetry. It is widely accepted that vr meson nonet has the property as 

?H ' a Nambu-Goldstone boson in the case of spontaneous breaking of chiral symmetry. 





Non- Relativistic 


Relativistic 


Model 


Non Relat. Q. M. 


NJL model 


Approx. Symm. 


I/S-Symm. 


Chiral Symm. 


Evidence 


Bases for PDG 


TT nonet as NG boson 



Table I. Two Contrasting Viewpoints of Level Classification 

Owing to the recent progress, both theoretical and experimental, the existence 
of light cj-meson as chiral partner of 7r(140) seems to be establishedllP especially 
through the analysis of various vrvr-production processes. This gives further a strong 
support to the relativistic viewpoint. 

Thus, the hadron spectroscopy is now confronting with a serious problem, exis- 
tence of the seemingly contradictory two viewpoints, Non-relativistic and Extremely 
Relativistic ones. The purpose of this talk is to present an attempt for a new level- 
classification scheme unifying these two viewpoints. The following is an overview of 
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our attempt, taking an example of the light-quark hadron system: 





NRQM 


COQM 








(old) 


(extended) 


Confining force 


spin-indep. 


"boosted" spin indep. 


Lorentz scalar 


Symmetry 


bU[b)sF 


"boosted" S[/(6)sF 


U{l2)sF 


(Wave Function) 




f{xi,X2) UqVq Dirac spinor 






Ug = M+(P), 


u„(-P) 


(gg)-meson 


/(X1,X2) XqXq PcLuU SpiUOr 


Vq^V+{P), 








boosted Pauli spin 




(ggg)-baryon 


/(X1,X2,X3) X<?lX<72X<J3 


f{X\,X2,Xz) Ug^Ug^Ug^ 






Uq = U+(P), 


«„(-p) 


(q(7g)-anti-baryon 


/(Xl,X2,X3) XqiXq^Xqi 


f{Xl,X2,X-i) Vg^Vg^Vg^ 






Vq = V+{P), 


^_(-p) 


space(-time) 


0(3){g) 5-17(2)5 {g)SI7(3)F 


0(3,l){g)(/(4)c.s.{g)5'[/(3)F 


(Spin Wave Function) 




multi— boosted 




muIti-Pauli spinor 




Pauli spinor 








multi-Dirac spinor 



Table II. Overview of Attempt : example of light quark hadrons 



The left column concerns the NRQM, while the right column does the covariant 
oscillator quark model (COQM) as a basic kinematical framework of our attempt. 

In NRQM the confining force is assumed to be spin-independent and the mass 
spectra have the SU{6)sf spin-flavor symmetry. In the extended (old) version of 
COQM the confining force is assumed to be Lorentz-scalar ("boosted-spin" inde- 
pendent) and the mass spectra have the U{12)sf symmetrylil (boosted SU{6)sf 
symmetry). The 3-dimensional space-coordinates of constituent quarks and/or anti- 
quarks, as variables in the meson and baryon wave functions (WF), in NRQM are 
extended to the 4-dimensional Lorentz-vectors in COQM. Similarly the multi-Pauli- 
spinors, as spin WF, in NRQM are extended to the covariant multi-Dirac spinors in 
COQM; where in the old version only the positive-energy spinors «+(?)(?;+(?)) for 
quarks (anti-quarks) are considered, and in the extended version the negative-energy 
spinors U-{-P){v- (-P)) (the P is the space-momentum of hadrons as a whole-entity) 
are also taken into account. Thus, the WF of hadrons in the new level-classification 
scheme become the tensors in the 0(3, l)Lorcntz 'S> U{4:)d.s. ® SU (3)ir-space (, being 
extended from the ones in the 0(3) 5C/(2)p.5. (g) SC/(3)f space of NRQM). The 
numbers of freedom of spin-flavor WF in NRQM are 6x6* = 36 for mesons and 
(6 X 6 X 6)symm. = 56 for baryons: These numbers in COQM become 12 x 12* = 144 
for mesons and (12 x 12 x 12)symm. = 364 = 182 (for baryons) -1- 182 (for anti- 
baryons) . 

Inclusion of heavy quarks is straightforward: The WF of general q and/or Q 
hadrons become tensors in 0{3,l)(S>[U{'i)D.s.^ SU{3)F]q^[SU{2)p,s.^U{l)F]Q■ 
* The U{12)sF symmetery was first proposed in 1965 as a generalization of the static SU{6)sf 
symmetry. However, at that time only the boosted Pauli-spinors are taken as physical components 
of fundamental representation of U{4:)d.s.- Now in the extended scheme all general Dirac spinors 
prove to be physical. 
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§2. Covariant framework for describing composite hadrons 

As WF of mesons and baryons we set up the following field-theoretical expres- 
sions, respectively, as 

^A^{xuX2) = (0|V'a(xi)V5^(x2)[M) + {M\ijAixi)ij^ix2m, (2-1) 

^AiA2A3{xi,X2,X3) = {0\'ll)AAxi)i^A2(x2)TpA3{xs)\B) 

+ (5IVai(xi)V'A2(x2)V'A3N)|0), (2-2) 

where ipA is the quark field {A = (a,a); a = 1 ^ 4 (a) denoting Dirac spinor (flavor) 
indices) and ^/^^ denotes its Pauli-cpnjugate. We start from the Yukawa-type Klein 
Gordon equation as a basic wave equation B. 

[d''/dXl - M\r^, d/dr^mx, r, • ■ ■) = 0, (2-3) 

where X^{r^) are the center of mass (relative) coordinates of hadron systems. The 
WF are separated into the positive (negative)-frequency parts concerning the CM 
plane-wave motion and expanded in terms of eigen-states of the squared-mass oper- 
ator as 

<P{X,r,---)= J2 [e*^'^-^#(P7V,r,---)+e-*^--^#(P7V,r,---)],(2-4) 

Pn,N 

',(±) _ ^J2 j(±) 



^pert. QCD- 



M^=MI^, + 6ML,,,qcb- (2-6) 



The A4'^ consists of two parts: The confining-force part A^^onf assumed to be 
Lorentz-scalar and A, (i?)-independent, leading to the mass spectra with the U{12) 
symmetry and also with the chiral symmetry. As its concrete model we apply the 
covariant oscillator in COQM, leading to the straight-rising Regge trajectories. The 
effects due to perturbative QCD 6A4^ are neglected in this talk. 

The internal WF is, concering the spinor freedom, expanded in terms of complete 
set of relevant multi-spinors, Bargmann-Wigner (BW) spinors. 

meson : Vgi'^C^TV, r) = W^^^^ {Pn)M^^^ {r, P^) (2-7) 

w 

baryon : V'/v^^ij^j^g (n,'^2,^V)- (2-8) 

w 

The BW spinors are defined as multi-Dirac spinor solutions of the relevant local 
Klein-Gordon equation: 

{d'^/dXl - M^)W^.^:-{X) = (2-9) 

Wjr{X)= J2 {e'^^wit^'^'"{P) + e-''^^wi7J'^'"{P)). (2-10) 
P,Po=E 

For mesons and baryons BW spinors are bi-Dirac and tri-Dirac spinors, respectively. 
We further go into more details of BW spinors. First we define the Dirac spinors for 
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constituent quarks and anti-quarks with hadron 4-momentum as "mono-index" 
BW spinors: 

(aydxl - M^)Mx) = 0, (2-11) 

= E {u+{P)e^''''+u.i-P)e-^^''), (2-12) 
P,Po=Ep 

(Po=±Bp) 

= E (^+(P)e-^^^ + t;-(-P)e^''''), (2-13) 
p,Po=£;p 

where the hadron 4 momentum satisfies the equations 



P^ + M"^ = 0, Po = ±Ep, Ep = VP2 + M2. (2-14) 

Here it is to be noted that all 4- independent solution Uq{P) {vq(P)) with spin (T2{(t'^ = 
— aj) = ±1 and Pq = ziiEp for quarks (anti-quarks) inside of hadrons. 

The BW equations, the BW-spinors as their solutions and their irreducible com- 
posite hadrons are summarized in Tables III and IV, respectively, for gg-mesons 
and ggg-baryons. It is worthwhile to note that here exist new types of BW spinors 
for mesons (baryons); C{P), D{P) and V{P) (V^(-P) and F{P)) in addition to the 
conventional U{P) {E{P)), boosted multi-Pauli spinors. 

[Meson] wL'^^'^jP) M^+\P) BW-Equation (Pp = gp > 0) 

Uj'{P) = u^(P)v''{P); Ps, y^. {iP--i^'^ +M)U = Q, U{-iP ■ 7^"' + M) = 

Cj{P) = u^{P)v<^{-P)- A^,. (iP ■ -y'''^ + M)C = 0, C(iP-7("' +M) =0 

DJ{P) = u^{-P)v^{P); S, A^. (-iP- 7'') +M)D = 0, _D(-iP • 7'"' + M) = 
Vj{P) = u^{-P)v'^i-Py, Ps, V^. i-iP ■ y'-^'' + M)V = 0, V(iP ■ 7'^) + M) = 
Table III. Baxgmami-Wigner (BW) Equations and Spinors for mesons. Only the positive frequency 
parts are given. The negative frequency parts W^~^ are obtained from the operation W^~^ = 
W''+^{u ^ v}. For example, C^"' = C'-+^{u ^ v} = w„(P)m'^(-P). 



[Baryon] Wi|i,„3(P) B'-+\P) BW-Equation (Pq = gp > 0) 

i;„,„,„3(p) = ucAPWAPW,{P)\ V/x(f). (iP-7''''''^+M)£; = o, 

Go.,o.^c,,{P) = u^APWAPW,{-P)\ V^(^), (iP-7''''^+M)G = 0, 

{-iP ■ 7(3) + M)G = 0, 

F„,„,^,{P) = u^,{P)u^,{-P)u^,{-Py, V'm(I)- (iP-7*'^+M)G = 0, 

(-iP . 7(^-3) + M)^ = 0, 

Table IV. Bargmann-Wigner (BW) Equations and Spinors for baryons. Only the positive frequency 
parts are given. The negative frequency parts W^~^ are obtained from the operation W^~-' = 

V}. For example, Ei'i^as = Silaaaaiw ^ V} = Vai{P)Va2{P)Va3{P). 
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§3. Transformation rule for hadrons and Chiral symmetry 

By using the covariant quark representation of composite hadrons given above 
we can derive automatically their rule for any (relativistic) symmetry transformation 
from that of constituent quarks. The rules for chiral transformation of mesons and 
baryons are, respectively, 

meson -.il^A^iP, r) — ^ [g^^^^Vs 75^(p^ ^)gia''AV2 75]^b^ ^3.-^^ 

baryon ■4AM{P.n,r2) — [i7iie-"^"'''V2 n, r2)]A,A,A3- (3-2) 

The physical meaning of chiral transformation are clearly seen from the operations: 

u{P) u'{P) = ^,u{P) = u{-Py, u±{P) ^ K^(-P), (3-3) 
v{P) v'{P) = ^5v{P) = v{-P)- t;±(P) ^ v^{-P). (3-4) 

That is, the chiral transformation transforms the members of relevant BW-spinors 
with each other. Accordingly, if Ai^ operator is independent of Dirac indices, the 
hadron mass spectra have effectively the i/(4) symmetry and also the chiral symme- 
try. 

For convenience of later discussions we note further on physical meaning of BW 
equations and introduce the notion of "exciton-quark" . That is, the BW spinors 
with the total hadron momentum and mass M are equivalent to the product 
of free Dirac spinors of the exciton quark with momentum pii} = k^'^^Ph and mass 
uii^) = k(*)m = 1)) &s is seen from the equations (in an example of the 

?7-type (£'-type) BW spinors of meson(baryon) systems). 

meson {iP ■ 7^^) + M)U{P) = (zp^^^ • 7^^^ + 7rS^^)U{P) = 

U{P){-iP ■ 7(2) + M) = ""-^ U{P){-ip^'^^ ■ 7(2) + m(2)) = (3-5) 

# + P?^ = Pn; -rn^^^ + m^^^ = M, (3-6) 

baryon (iP ■ 7^^) + M)E{P) = (ip^'^ ■ 7^ + m^'^)E{P) = (3-7) 

P?^ + ^ + pjf^ = -P/x; ^^^^ + ^^^^ + ^^^^ = (3-8) 

The above consideration is valid through all ground-state and/or excited state hadrons: 
Accordingly the mass Mn of the 7V-th excited hadron with the 4-momentum Pjv is 
generally given as a sum of the A''-th excited mass mjv of the exciton quark with the 
4-momentum = K^^^Pjsf. 

Mjv = mS^^+mg) + ---, p^S = n^^Pj, (^«» = 1). (3-9) 

i 

§4. Level structure of mesons 

4.1. Phenomenological criterion for chiral symmetry 

Considering the physical meaning of BW equations (see, Eqs. (3-5) and (3-7)) 
mentioned in the last section, we may set up the phenomenological criterion for chiral 
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symmetry being effective as 

Kn « 4ond^ Ksb) ^ IGeV^. (4-1) 

We can estimate the values of exciton light-quark mass mq^N by applying the fol- 
lowing mass formulas for the light-light nn-meson (n = u or d) and the light-heavy 
nQ- and Qn-meson systems (Q = c or 6). 

Ml = Mq + NQ, Mn = nig^N + "ig(Q),Af ("^9,0 = rUg, niQfi = mg) (4-2) 




The equation (4-2) is the conventional formula in COQM, where the f2~^ is the 
inverse Regge-slope and the zero-th exciton quark mass 'mqfi{mQfi) is identified with 
the corresponding constituent-quark mass mq{rnQ). The equation (4-3) comes from 
the standard bound-state picture of hadrons, where V is the scalar confining potential 
and An corresponds to the average value of relative momentum |p| of constituent 
quarks in the A'^-th excited meson rest-frame. The result of values of light-exciton 
quark masses, thus estimated using the values of fi and constituent quark masses 
obtained in the preceding analyses, is collected in Table V. 





nn 


nc 


nb 




Q 


/GeV 


1.1 


2.0 


4.6 


Chiral symm. 


mn,N 


N = 


0.38 


0.38 


0.38 


o 


(GeV) 


N = 1 


0.64 


0.70 


0.74 


A 




N = 2 


0.83 


0.95 


1.07 


X 


Chiral 


symm. 


iV < 1 


iV < or 


1 iV < or 1 






Table V. 


Light exciton-quark 


mass nin^N for 


mesons 



By inspecting the values of rrin^N in Table V in relation to the criterion Eq. (4-1) 
we are able to infer that the chiral symmetry concerning the light quarks is valid 
(still effective) for the ground (first excited) state of nn and nQ meson systems, while 
the symmetry will prove invalid from the AT-th {N > 2) excited hadrons. 

4.2. Level structure of ground state mesons 

In Table VI we have summarized the properties of ground state mesons in the 
light and/or heavy quark systems. It is remarkable that there appear new multiplets 
of the scalar and axial-vector mesons in the q-Q and Q-q systems and that in the 
q-q systems the two sets (Normal and Extra) of pseudo-scalar and of vector meson 
nonets exist. It is also to be noted that the tt nonet (p nonet) is assigned to the 
Ps^^ {yli^^) state, whose spin WF is much changed from that in NRQM. We call 
the new type of particles in the extended COQM (which have never appeared in 
NRQM) as "chiralons". 
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mass 


Approx. Symm. 


Spin WF 


SU{3) 


Meson Type 


QQ 


mQ + niQ 


LS symm. 


uq{P)v'HP) 


1 


Ps, 


qQ 


ruq +mQ 


g-Chiral Symm. 




3 


Ps, 






Q-HQS 


Ug{-P)v'i{P) 


3 


S, Afj, 


Qq 


niQ + ruq 


g-Chiral Symm. 


uq{P)v%P) 


3* 


Ps, 






Q-HQS 


Uq{P)v^{-P) 


3* 


S, 


qq 


ruq + mq 


Chiral Symm. 


{l/V2){u{P)v{P)±u{- 


P)v{-P)) 


p{N,E} .r(N,E) 
J^s , ^ fJ- 








{l/V2){u{P)v{-P)±ui 


-P)v{P)) 





Table VI. Level structure of ground-state mesons 



4.3. Level structure of mesons in general 

The mass of the ground and excited state mesons is given by 

= Ml + NQ = mg) + mg) . (4-4) 

Their quantum numbers axe given in Table VII. Here it is to be noted that some 
chiralons have the "exotic" quantum numbers from the conventional NRQM view- 
point. 



{qq) 

N =all P^'"'''^ 0{L, N} 

TV = 0(and 1) S^^'-^^ 0{L, TV} 
4^-^^0{L,TV} 


P=(-l)^+' C=(-l)^ 
p = (-1)^+1 C = (-1)^+1 
P=(-l)^ C = ±(-l)^ 
P=(-l)^ C = ±(-l)^ 


{qQ or Qq) 
TV =all Ps ®{L, TV} 

TV = 0(andl) S(^{L,N} 
A^0{L,TV} 


(QQ) 

TV =all Ps 0{L, TV} 
V^0{L,TV} 



Table VII. Level structure of Mesons in general 



The schematic picture of meson spectroscopy is shown in Fig. 1. 

§5. Level Structure of Baryons 

The baryon WF Eq. (2-2) should be full-symmetric (except for the color freedom) 

under exchange of constituent quarks: The full-symmetric total WF in the extended 
scheme is obtained, in the following three ways, as a product of the sub-space WF 
with respective symmetric properties: 

\pFa)s = \p)s\Fa)s (a); \p)a\Fa)a + \p) p\Fa) ^ (6); 

\F)A\pa)A (c); (5-1) 

where \p)s is the full-symmetric p-spin space WF and so on. p^cr = 7 is the con- 
ventional two, p and a spin, 2 by 2 matrix representation of the 4 by 4 Dirac matrix, 
and I )a{/3),A mean the Q;(/?)-type partial symmetric and full anti-symmetric subspace 

WF, respectively. The intrinsic parity operation is given by P = nf^i'y^\ that is, the 
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Fig. 1. Schematic picture of meson spectroscopy 



parity of BW spinors are (+,-,+) and those of {E^-\G^-\ F^-^) 

BW spinors are (—,+,—). The symmetry properties of ground state hght-quark 
bar yon WF and their level structures thus determined are summarized in Table 
VIII. 



WW 


spin-flavor wave function 




static 


SU{6) 


E^+^ : 


\p)s\Fa)s = \p)s\F)s\a)s 


^3/2 


10 X 4 = 40 






\p)si\F)^\a)^ + \F)p\a)^) 


^*l/2 


8 X 2 = 16 


56 


: 


\p}a\Fa)c + \p)f3\Fa)0 ; \Fa}„^i3) = |F)s|a)„(^) 


Zi© 
^1/2 


10 X 2 = 20 






\F}ac(nW}s 


JV© 


8 X 4 = 32 






\F)A\pa)A = \F)aHp)c.W)0 + \p)i3\a)^) 


^^1/2 


1x2 = 2 






\p}s\Fa}s = \p}s(\F}^\a)p + 


AT© 
-'^1/2 


8 X 2 = 16 


70 


Fi+) : 


\p)s\Fa)s = \p)s\F)s\a)s 


^3/2 


10 X 4 = 40 






|p)s(|F>ak>„+|F)^H^) 


-'^1/2 


8 X 2 = 16 


56 




12H3 = 364 182 = 56®®56®O70© 

56® iV®„ 










56® -^W2'^'^2 chiralons 










70© TV© Af© Zi© /I© 

-L^ -'^1/2' ^3/2' ^^1/2' ^^1/2 









Table VIII. Level structure of ground-state gqg-baryon 



Here it is remarkable that there appear chiralons in the ground states. That 
is, the extra positive parity 56-multiplet of the static SU (6) and the extra negative 
parity 70-multiplet of the SU (6) in the low mass region. It is also to be noted that 
the chiralons in the first excited states are expected to exist. The above consideration 
on the light-quark baryons are extended directly to the general light and/or heavy 
quark baryon systems: The chiralons are expected to exist also in the qqQ and 
gQQ-baryons, while no chiralons in the QQQ system. 



Covariant Classification Scheme of Hadrons 



9 



§6. Experimental Candidates for Chiral Particles 



In our level-classification scheme a series of new type of multiplets of the parti- 
cles, chiralons, are predicted to exist in the ground and the first excited states of qq 
and qQ or Qq meson systems and of qqq, qqQ and qQQ-havyon systems. Presently 
we can give only a few experimental candidates or indications for them: 
(qq-mesons) One of the most important candidates is the scalar a nonet to be 
assigned as S'(^)(^S'o) : [£r(600), k(900), ao(980), /o(980)]. The existence of o-(600) 
seems to be established El-* through the analyses of, especially, TTTr-production pro- 
cesses. A firm experimental evidenced for k(800-900) through the decay process^ 

K^TT^TT^ was reported at this conference. 
In our scheme respective two sets of Ps- and of V^-nonets, to be assigned as pj^'^^ (^'S'o] 

andl/r'^'^eSi) , are to exist: Out of the five vector mesons (stressedil as problems 
with vector mesons, [p'(1450), p'{l700), u;'(1420), u;'(1600), (/'(1690)], the lower 
mass /o'(1450) and a;'(1420), and the 0(1690) are naturally able to be assigned as the 
members of V^^^^-nonets; 

Out of the three established rj, [ry(1295), 77(1420), r/(1460)] at least one extra, plau- 
sibly 7/(1295) with the lowest mass, may belong to P, { Sq) nonet. 
Recently the existence of two "exotic" particles 7ri(1400) and 7ri(1600) with J^*^ = 
1 ^ and 1=1, observed in the irr], pir and other channels, is attracting strong 
interests among us. These exotic particles with a mass around l.SGeV may be nat- 
urally assigned as the first excited states S'^^^(^Pi) and A^ff\^Pi) of the chiralons. 
{qQ or Q^-mesons) At this conference some experimental indication for existence 
of the two chiralons in D- and P-meson systems obtained through the T{AS) or 
decay process, were reported, respectively, 

= A^i^Si), = 1+ in ^ D* + Tr 
Bl = Si'So), K=0^ in B^^B + TT, 
by Yamada KW and Ishida MB> . 

(ggg-baryons) The two facts have been a longstanding problem that the Roper 
resonance A^(1440)i/2+ is too light to be assigned as radial excitation of A^(939) and 
that yl(1405)i/2- is too light as the L = 1 excited state of 71(1116). In our new 
scheme they are reasonably assigned to the members of ground state chiralons with 
[SU{6), SU{3), J^], respectively, as 

iV(1440)i/2+ =F{56, 8, 1/2+), yl(1405)i/2- = G(70, 1, 1/2") . 
The particle Z\(1600)3/2+ which is lighter than Z\(1620)x/2- may also belong to the 
extra 56 of the ground state chiralons. This situation is shown in Table IX. 



SU(6) 


SU(3), 


SU(3), 


56 
56' 


8, iV(939),yl(1116),r(1192),S'(1318) 


10, 1+ zi(1232),r(1385),--- 


8, 7V(1440) , 


r(1660) 


10, 1+ zi(1600) 


70 


8, i" 7V(1535) 

1, i" yl(1405) 




10, 1" /\(1620) 



Table IX. Assignment of gqg-baryons: The baryons in the boxes are candidates of chiralons. 
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§7. Concluding Remarks 

I have presented an attempt for Level-classification scheme unfying the seemingly 
contradictory two viewpoints; Non-relativistic one with LS'-symmetry and 
Relativistic one with Chiral symmetry . 

As results, I have predicted the existence of New Chiral Particles in the lower 
mass regions "Chiralons" , which had never been appeared in NRQM. 

We have several good candidates for chiralons, for example, 
(j-nonet { (t(600), «;(800), ao(980), /o(980) } as "Relativistic" S-wave states of(qq). 
7ri(1400), 7ri(1600), (1 '") ; as "Relativistic" P-wave states of{qq). 
Roper resonance A'"(1440)i/2+ and SU(3) singlet yl(1405)i/2- ; as "Relativistic" S- 
wave states of {qqq). 

Further search, both experimental and theoretical, for chiralons is necessary and 
important. 
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